Endothelin regulation of mucus glycoprotein secretion from feline tracheal submucosal glands.
We examined the effects of endothelin on both the trichloroacetic acid precipitable 3H-labeled glycoconjugate release and intracellular Ca2+ concentration ([Ca2+]i]) measured by the usage of fura-2 in submucosal glands isolated from feline trachea. Endothelin-1 produced a significant increase in glycoconjugate release from the isolated glands in a dose-dependent fashion, reaching a response of 161% of the control at 10(-6) M. Atropine, propranolol, phentolamine, or indomethacin did not produce any significant alterations in the ET-1-evoked glycoconjugate secretion from the isolated glands. In contrast, in tracheal explants which contained epithelium, ET-1 produced a significant reduction in the glycoconjugate secretion in a dose-dependent fashion, reaching a response of 59% of the control at 10(-6) M. In the presence of cultured epithelial cells, ET-1 also produced a significant reduction in the glycoconjugate secretion from isolated glands. In isolated glands, ET-1 produced a sustained increase in the [Ca2+]i which was abolished by the removal of Ca2+ from the medium or by the presence of cultured epithelial cells. Pretreatment with indomethacin failed to alter the epithelial inhibitory action evoked by ET-1 in both the glycoconjugate secretion and the [Ca2+]i in isolated glands. ET-2 and ET-3 failed to produce significant alterations in the glycoconjugate secretion or [Ca2+]i. These findings indicate 1) that ET-1 induces mucus glycoprotein secretion via a Ca2+ influx and 2) that it possibly augments the an epithelial action inhibitory to the mucus glycoprotein secretion from airway submucosal glands.